Oxidative stress in the Dahl salt-sensitive hypertensive rat.
Oxidative stress has been proposed as important in the pathogenesis of hypertension. Measurement of 8-iso prostaglandin F2alpha (8-ISO) is introduced for evaluating oxidative stress in vivo. 8-ISO is the major urinary metabolite of F2-isoprostanes and is formed nonenzymatically from the attack of superoxide radicals on arachidonic acid. We examined the oxidative stress level in the Dahl salt-sensitive (Dahl-S) rats and the Dahl salt-resistant (Dahl-R) rats. Dahl-S and Dahl-R rats were fed either a high salt diet (8% NaCl; HS) or low salt diet (0.3% NaCl; LS) for 3 weeks, and systolic blood pressure (SBP) and 24-hr urinary excretion of 8-ISO (U-8-ISO) were measured. In Dahl-S rats, the high salt diet induced hypertension (139 +/- 3 mmHg in LS versus 186 +/- 2 mmHg in HS, p < .05) and significantly increased the U-8-ISO (24.9 +/- 3.6 ng/24 hr in LS versus 63.2 +/- 14.6 ng/24 hr in HS, p < .05). No significant difference in blood pressure or U-8-ISO was observed between high-salt and low-salt treated Dahl-R rats. U-8-ISO concentration was correlated with SBP in all four experimental groups (r = 0.866). Moreover, urinary 8-hydroxy-2'-deoxyguanosine (U-8-OHdG), which is one of the most commonly used markers for evaluation of oxidative stress, was higher in Dahl-S-8% rats than in Dahl-S-0.3% rats (136.1 +/- 48.4 ng/24 hr in LS versus 322.8 +/- 46.7 ng/24 hr in HS, p < .05), and U-8-OHdG was correlated with SBP (r = 0.681) in Dahl-S rats. These results suggest oxygen radicals are involved in the pathogenesis of hypertension.